Particles similar in appearance to the virions of the invertebrate baculoviruses have been found in large numbers in hyphae of the insect-parasitic fungus, Strongwellsea magna, growing in the fly, Fannia canicularis. The particles 0oo x 39o nm) consisted of a densely staining core (50 × 340 nm) within a poorly staining envelope. The envelope of some of the particles was contiguous with vesicles derived from unit membranes originating at the hyphal plasma membrane. The structure and aspects of the apparent morphogenesis of these particles suggest they may belong to a virus of the genus Baculovirus.
The baculovirus group is the largest and most widely studied group of viruses which occur in invertebrates. These viruses are generally considered to be viruses of insects (Class lnsecta) because the majority of them have been reported from the Order Lepidoptera, and others have been described from the Orders Coleoptera, Diptera, Hymenoptera, Neuroptera, Orthoptera, and Trichoptera (David, I974) . Additionally, recent studies indicate that the viruses reported from the pink shrimp, Penaeus duorarum (Couch, I974) , and red mites, Panonychus ulmi (Bird, 1967; Putman, I97O) and P. citri (Reed & Hall, 1972) are baculoviruses. There are no known baculoviruses of plants.
By definition baculoviruses have particles that are enveloped and bacilliform with a helical nucleocapsid and a DNA genome (Bergold, I963; Wildy, 1971) . Depending on the type, each envelope may contain one or more nucleocapsids. After formation, the mature virions are occluded in proteinaceous crystals referred to as polyhedra or granules, the former being polyhedral in shape and containing many virions per polyhedron, while the latter is granular and contains a single virion per granule. Recently, several viruses have been described which are thought to be baculoviruses because of the structural, biophysical and biochemical characteristics of their particles, but which are non-occluded, i.e. not occluded in proteinaceous crystals. The viruses of the red mites, P. ulmi (Bird, ~967) and P. eitri (Reed & Hall, I972) and the beetles, Gyrinus natator (Gouranton, I972) and Oryctes rhinoceros (Huger, I966; Monsarrat et aL I973; Payne, I974) fall into this small group of non-occluded baculoviruses.
During the course of investigations on the ultrastructure of the entomoparasitic fungus, Strongwellsea magna (Zygomycetes: Entomopthorales), paiasitizing adults of the fly, Fannia eanicularis (Diptera: Muscidae), large numbers of non-occluded particles were found whose structure resembled virions of the baculovirus type. These particles were observed in a preparation of the sporogenous fungal hymenium (Fig. ~ a) which had been dissected from a single fly. This particular preparation excluded most of the vegetative portions of the fungus and all tissues of the host fly. The fungus from approx. 80 flies and various abdominal tissues from some 25 healthy and infected flies were examined ultrastructurally, but no similar particles were observed. This report describes these unusual particles. After its dissection from the host, the mycelium was fixed for I h at room temperature in a mixture of 1% glutaraldehyde and 2 °/o freshly prepared paraformaldehyde buffered with o.I M-Sorensen's phosphate buffer, pH 7.2, supplemented with 0"o3 mM-CaC12. The fixed mycelium was then rinsed (6 min) in the buffer, post-fixed for I h at room temperature in 2 % OSO4, and dehydrated to propylene oxide via an ethanol series containing 1% phosphotungstic acid and 0"5 % uranyl acetate, except for the absence of the latter in the first dehydration step. The material was embedded in a low viscosity epoxy resin (Luft, ~973) . Ultrathin sections were cut on a Sorvall MT-2B ultramicrotome with diamond knives and additionally stained with lead citrate and uranyl acetate.
Short communications
In the material under investigation, the fungus was in an advanced stage of development. Spores were being formed apically on hyphae in the fertile palisade layer inside the abdomen of the fly (Fig. i a) . Numerous particles were found extensively throughout this internallyborne sporogenous layer. In many hyphae, the cytoplasm was nearly completely filled with particles and it was not uncommon to find inclusion bodies consisting of paracrystalline arrays of particles (Fig. I b) .
Each particle consisted of an enveloped rod-shaped core, the core consisting of a densely staining centre within a coat. Incomplete cores were not found. Apparent stages of core envelopment were observed, however, and occurred adjacent to the sporophore cell wall. The plasma membrane proliferated in these areas and either directly enveloped cores or formed vesiculate structures which subsequently enveloped cores (Fig. I c) . The particles averaged Ioo nm in diam. by 390 nm in length. The envelope of the particles had a more amorphous structure than the unit-membrane with which it was associated and surrounded the core more loosely than in typical mature baculovirus particles. In many particles the envelope appeared discontinuous at both ends. The cores averaged 50 nm in diam. by 340 nm in length and tapered slightly at the extremities although the ends were blunt rather than rounded (Fig. x c and d) . The densely staining core centre, however, was rounded at both ends. The core coat was quite distinctly discerned in some particle cross-sections and extended 6 nm beyond the core centre (Fig. I e) .
The major structural characteristics of the particles in S. magna are summarized in Fig. 2 and compared schematically with the baculovirus type species, Baculovirus b-I from the lepidopteran Bombyx mori (Wildy, I97I) .
The difficulties of working with the S. magna-F, canicularis system precluded a more extensive examination of this possible virus, including isolation, experimental transmission, and biochemical and biophysical characterizations. Presently, this particle can only be considered a possible baculovirus on the basis of its fine structure and possibly on certain aspects of its apparent morphogenesis. If these particles are virus particles then this virus has enveloped bacilliform virions with a rod-shaped nucleocapsid. Of the known virus groups to which it may belong, its size, symmetry, and the presence of an envelope limit the likely possibilities to the helical RNA viruses of plants and animals, i.e. the rhabdoviruses (RV) such as potato yellow dwarf virus, Drosophila sigma virus and vesicular stomatitis virus, or the bacilliform DNA viruses of invertebrates, the baculoviruses (BV) such as Baculovirus b-I and the baculovirus of Plodia interpunctella (Smith, 197I) . Although the Strongwellsea magna particle (SMP) is rod-shaped and the symmetry possibly helical as in both of the above types of viruses, the size, fine structure, and aspects of the apparent morphogenesis of the SMP show greater similarities to the BVs than to the RVs. The SMP at I oo × 390 nm is much larger than the typical RV which averages 70 × 175 nm (Hummeler, ~97I) , but easily falls into the size range of the BVs where diameters range from 36 to I2o nm and lengths from 200 to 4II nm (Bergold, I963; Smith, I97I; Harrap,  I972; Payne, I974). Structurally, the core centre of the SMP is uniformly electron dense as in mature BVs and lacks the central electron translucent area typical of RVs. In comparing the envelopes, BVs and the SMP lack the spikes which occur in RVs such as vesicular stomatitis virus. Additionally, a distinct amorphous layer is found between the envelope and core in the SMP and between the envelope and nucleocapsid of all BVs, but does not exist in RVs. Finally, the SMP apparently obtains its envelope from cytoplasmic membranes similar to the envelopment of BV virions of the granulosis type. RVs most commonly obtain their envelopes by budding through the nuclear or cell membrane. Although a similar process occurs with BVs during invasion of midgut epithelial cells in Lepidoptera, envelopment is usually in the nucleoplasm or cytoplasm. If the SMP is a baculovirus, it would be the first virus of this type from plants. Its occurrence in a fungal parasite of insects makes its origin and ancestry extremely interesting. However, with so little information available on this unique particle, and on the natural occurrence and distribution of baculoviruses in general, speculation on its origin and proper taxonomic placement is unwarranted. The observations reported here do, however, demonstrate the need for more knowledge of baculovirus distribution and provide impetus for a more systematic search for members of this important virus group.
